In vitro replication of human mitochondrial DNA: accurate initiation at the origin of light-strand synthesis.
Synthesis of human light-strand mitochondrial DNA was accomplished in vitro using DNA primase, DNA polymerase, and other accessory proteins isolated from human mitochondria. Replication begins with the synthesis of primer RNA on a T-rich sequence in the origin stem-loop structure of the template DNA and absolutely requires ATP. A transition from RNA synthesis to DNA synthesis occurs near the base of the stem-loop structure and a potential recognition site for signaling that transition has been identified. The start sites of the in vitro products were mapped at the nucleotide level and were found to be in excellent agreement with those of in vivo nascent light-strand DNA. Isolated human mitochondrial enzymes recognize and utilize the bovine, but not the mouse, origin of light-strand replication.